Department of Health, Social Services and Public Safety, 2013; NHS Wales Shared Services Partnership -Facilities Services, 2014; Scottish Dental Clinical Effectiveness Programme, 2014) .
Dental practices in the UK are primarily private sector businesses that may offer National Health Service (NHS) care, private care or a mix of both (Edwards et al., 2012) . Decontamination equipment represents a significant capital expenditure and contributes to practice overheads. Where practices offer NHS care, they will be dependent upon a system of remuneration where increased overheads and capital expenses cannot be passed onto the patient due to the fees being set by the DOH. As HTM 01-05 lacks a deadline for the move to best practice in England, it is unclear what factors might make practices decide to incorporate an AWD into their decontamination routine.
No studies have examined what impact these machines have had on their owners, users and the impact on the daily delivery of care. These collective sociotechnical experiences (interactions between people and technology in the workplace) may help shape future strategies that aim to encourage the transition towards using AWDs and best practice in infection control (Emery et al., 1960) . This project sought to answer the question, 'what are the attitudes, opinions and experiences of dental nurses and practice owners in dental practices with automatic washer disinfectors?'
Methods
The author was the sole researcher and analyst: a male dentist who owns a dental practice in Somerset and undertook this research as part of a Master's degree in infection control. All the participants were made aware of why the study was being done and who the author was.
A qualitative semi-structured interview-based methodology was applied using a convenience sample of dentists and dental nurses. As this is an exploratory project of an unreported topic, it was anticipated that simple reporting of the themes would identify the important issues that the research question asks (Green and Thorogood, 2014) . Ethical approval was sought and obtained from the University of Essex Online Ethics Committee. The project did not require NHS Rec approval.
Dental practices in part of Somerset, England, that were owned by individuals or partners were identified online; from this group, those whose Care Quality Commission (CQC) reports identified an AWD was in place were shortlisted. Practices that had unresolved problems with their CQC inspection were rejected. This generated eight potential practices. One was excluded based on proximity to the author's business due to potential conflicts of interest.
To encourage participation in the study, the author offered to deliver a 1-h lecture about infection control to the staff. Four dentists who were practice owners confirmed that they would be willing to participate. Two subject groups were studied: dentists that own their practice and the dental nurses that perform the instrument decontamination within a practice. Four dentists and 17 dental nurses were interviewed.
The interviews were conducted at each of the four dental practices in 2016 and written consent obtained from all participants. A semi-structured interview was conducted with the dentists on their own, and with the dental nurses as a natural group, without the practice owner present (see Appendix A) (Green and Thorogood, 2014) . Interviewing the nurses on their own would not have been practical as the practice visits were during lunchbreaks so working hours were not interrupted. The interviews were audiorecorded then transcribed verbatim by an external confidential secretarial service. Thematic analysis was then undertaken and emergent themes were reported to answer the research question. Member checking was not done (Barbour, 2001 ). Table 1 shows the basic details of the participants and practices.
Results
Four themes were common to both groups: impact on daily routine; mundane technology; the decontamination cycle; and safety. Three themes were unique to the dentists as a group: impact on the business; professionalism; and 
Theme: impact on daily routine
There was little impact reported on the daily routine among the dentists from the use of AWDs. It was acknowledged that sufficient instruments were needed to ensure the decontamination cycle time did not impact on the availability of instruments.
The most notable impact on the daily routine of the dental nurses was the time it took for the AWD to run a cycle. One dentist acknowledged the increased cycle time but the nurses at this practice (Practice 1) found the process to be quicker relative to the time they spent scrubbing instruments (Q2). This was not the perception of the other nurses at the other practices, where the cycle time was reported as a negative factor.
'It can be stressful. If you need those instruments and they are part way through the cycle.' Q4, dental nurse, Practice 4
Having sufficient staffing levels, including a dedicated decontamination operative where possible, and enough equipment seemed important variables that contribute to the smooth integration of the AWD into the decontamination cycle from the perspective of dental nurses.
Theme: mundane technology
The machines were acknowledged by all the nurses as being simple to operate, although two of the dentists did not know how to operate their AWD.
'I don't really like technology. But it's so easy to use. You just shut the door and switch it on.' Q9, dental nurse, Practice 3
For both the dentists and dental nurses, the AWDs can be classified as mundane technology; they are devices that are part of a daily routine that are given little thought (Michael, 2000) . ' I mean certainly our experience of using it, it does seem as though it just kind of makes things happen, because we've got used to doing it.' Q12, dental nurse, Practice 3
The dentist at Practice 2 stated 'I have never thought about it at all…' This did, however, contrast with the dentists at Practice 1 and 3 who, as early adopters, both had frustrating experiences in the early years of running the machines due to them breaking down. All the practices had arrangements with engineers to repair the machines. Where the dentist might be concerned by the machine breaking down, this does not seem to be a concern to the dental nurses.
Theme: the decontamination cycle
Both dentists and dental nurses commonly reported their reservations about the efficacy of the AWDs to clean instruments judged on dental cements remaining on the instruments after processing. Both the dentists and dental nurses that had experience using an ultrasonic cleaning bath felt they cleaned instruments better based on the ability to remove cement and other dental materials (Q3 and 4). However, one dentist acknowledged the ultrasonic bath has its own problems referring to the water within as 'soup' as a pejorative descriptor.
There seems to be hesitancy among practices to process handpieces in the AWD. This was expressed by two dentists and reported as the protocol followed by the dental nurses at three of the practices (Q27-31). The handpieces at the practices were not checked to see if they were AWD-compatible.
Manually cleaning instruments remains a part of the decontamination cycle for the practices, both when the machines fail and for removing dental materials and those instruments deemed unsuitable for processing in the AWD.
'I think you get the best result from hand scrubbing.' Q32, dental nurse, Practice 1
Theme: safety
Two dentists felt the primary motivation for the AWD was staff safety. ' This was in marked contrast to the specialist dentist at Practice 2 who felt that the type of dentistry they undertook did not place the staff at an increased risk when reprocessing instruments although one dental nurse at Practice 2 acknowledged that their protocols reduced instrument contact. ' The dental nurses at one practice appreciated the employer being motivated by their safety; one also felt that they were already cautious when decontaminating instruments by other methods. The experience of one nurse made her feel the AWD put her at greater risk of injury, as she had sustained a sharps injury loading it.
It was recognised that vCJD was a driver for change and the move towards AWDs, but it does not seem to be a concern that remains for some of the dentists. None of the dentists said they thought the AWDs specifically improved patient safety. They were more likely to express scepticism and the opinion that their protocols before the AWD were just as effective. ' I mean initially when it [vCJD] 
Theme: impact on the business
The AWD was not seen by the dentists as a single item that represented a big impact on their business, but part of the overall impact of new regulations. This has included the provision of centralised sterilisation. To this end, installation of AWDs formed part of business planning. The costs in running the AWD were also seen as part of an overall increase in overheads in infection control brought about by HTM 01-05.
'…the costs of running any dental practice have gone up substantially in proportion to income over the last few years, so the profitability of any dental practice has dropped but it's not specifically related to washer disinfectors, it's related to a whole tranche of legislation that we now have to think of.' Q52, dentist, Practice 2
Theme: professionalism
All the dentists expressed opinions that reflected their values and the aim of achieving best practice in infection control was associated with deontological principles. ' It is important to note that the dental nurses were inherently meeting their professional obligations by reprocessing instruments correctly and protecting the patients under their care.
Theme: external motivators for change
The role of an expert advisor who worked with the local NHS team was identified as the driving force behind the uptake of AWDs at all the practices. AWDs were made available at one time in the catchment area through grants for those practices providing NHS care. Three of the practice owners stated they had received these grants. Furthermore, this expert advisor visited practices to help plan their centralised sterilisation, including AWDs as part of that. The introduction of HTM 01-05 and the CQC as a regulatory body were also motivating factors. ' The NHS funding initiative was the impetus for some to get an AWD, but once they had them there seemed to remain a commitment to using them, but each seemed to have their own reason.
'…you know if ours did go, then we would replace it with just the one. We'd probably go for a big one, a bigger one, but that would be quite a capital investment which I'm hoping I might not have to make.' Q66, dentist, Practice 1

Discussion
While every effort was made to be rigorous in the analysis of the data, the author was the sole coder of the data, which can impact the credibility of the findings (Sutton, 2015) . All four practices were influenced in their decision-making by a local expert; three of the four practices received grants towards their first AWDs. It is recognised that insider research may compromise objectivity, validity and power (Greene, 2014) . The dental nurses may have been moderated by any perceived power or gender barriers, as the author is a male dentist (Freeman et al., 2004) . The dentists may have been guarded in their answers due to concerns how the author might judge them or their business as a professional peer.
The cycle time of an AWD that includes drying the instruments can take over 1 h (Prestige Medical, 2012) . This is in stark contrast to the cycle time of a typical ultrasonic bath that may take about 3 min (Pankhurst and Coulter, 2009) . Mechanical cleaning frees up staff to do other tasks that might be otherwise spent undertaking manual scrubbing to clean instruments. The overwhelming impression that most of the dental nurses gave was that the long cycle time of the AWD can be an issue to them. This contrasted with the dentists who did not find the AWD impacted on their daily routine as they do not use it.
The dental nurses found it easier to meet the demands of their job when there is someone undertaking the decontamination duties and they can remain in the surgery undertaking chairside nursing duties. For some employers, it may not be economically viable to employ more staff to decontaminate instruments all day; however, the demands of the decontamination cycle may be impacting on the other duties the dental nurses are expected to perform by placing them under time pressure.
Mundane technologies are those that '…more or less invisibly, cohabit with us in our everyday lives', whereas exotic technologies are the opposite (Michael, 2006: 52) . This can be a subjective phenomenon, that changes with time exemplified by devices like personal computers and mobile telephones. The results of this study suggest that for the dental team AWDs are a mundane technology and if they are perceived as initially novel this is short-lived. The resemblance of the machines to domestic dishwashers potentially makes the machines more accessible to staff.
The technology acceptance model developed by Davis and Bagozzi et al. can be applied to the acceptance and use of AWDs in dental practice (Bagozzi et al., 1992; Davis, 1989) . Two variables, ease of use and perceived usefulness, are assessed when applying this model (Davis, 1989) . Where an innovation is thought to be simple to use by the people who use it, it will be more readily adopted (Greenhalgh et al., 2008) . The dental nurses all reported that the machines are easy to use. When compared with manual scrubbing of dirty instruments, the dental nurses also perceived the AWD to be useful.
Michael proposed that one aspect of mundane technology that can be analysed is ensembling (Michael, 2006: 54) . Ensembling means that the technology only becomes apparent when things go wrong. The ensemble is all the elements that are needed for the machine to function properly and these may only become apparent when it fails. When the AWD does fail, the dental nurses are not that concerned. All the practices had a protocol of some sort whereby an engineer was contacted. This contrasted with the practice owners who found AWD failure frustrating and at times they felt let down by the engineers and the suppliers. These practices had been early adopters of the technology and their anecdotal evidence may point towards the early models having reliability problems that have been improved upon with time.
None of the practices reported reprocessing handpieces through the AWD. When the dental nurses were asked about whether they knew of the AWD safe symbol they were quite surprised to learn of it, while one dentist said that they did not put their handpieces through the AWD as it was '…not recommended...' (Q27, Practice 1). He also mentioned that they would get tied up in a long cycle. As with the hand instruments, if handpieces are being reprocessed through an AWD then there will be a need for more of them to avoid a shortfall in those ready to use. One problem the dentist faces in this situation is cost; handpieces are expensive. The lack of confidence in placing handpieces in the AWD reflects the very same concerns dentists had with processing handpieces in autoclaves in the 1990s (Lloyd et al., 1995) .
The dentists saw the AWD as a benefit to staff safety compared with other cleaning methods but were less convinced it offered greater safety to patients. The perception that infection control in dentistry before HTM 01-05 was of a high, or even generally acceptable, standard for most dentists may be unjustifiably optimistic based on auditbased studies (Bagg et al., 2001 Bentley and Sarll, 1995; Scully et al., 1994; Smith et al., 2007; Smith et al., 2009) . Opinions like this demonstrate why legislation may be preferable to self-regulation in infection control.
For three of the practice owners, at least one of their AWDs was funded by an NHS grant around 2008. However, running an AWD incurs ongoing costs in the form of utilities (electricity and water), testing, consumables and service contracts. All the practice owners acknowledged there was also the start-up cost of buying more instruments to compensate for the reprocessing time.
The AWD represented a part of an overall paradigm shift in the regulation of dentistry heralded by the introduction of the CQC. Planning for achieving HTM 01-05 best practice, using the British Dental Association's (BDA) quality assurance program (BDA Good Practice) and anticipating CQC practice inspections shaped the practice owners' business plans.
Quality assurance programs are used across a range of industries, with commercial, legal, financial and marketing benefits cited as positive outcomes (Mazzei, 2011) . While many elements of professionalism in dentistry are thought to have changed since the Dental Act of 1956, the principle of '…doing the right thing at the right time and when no one is watching' is considered to remain a central tenet (Newsome and Langley, 2014: 502) . It was also interesting that one of the dentists felt that sometimes to achieve what is considered 'best' you just do what is required even if you do not agree with it (Q60).
There is currently no legal compulsion to achieve best practice in HTM 01-05, yet all four practices had decided to try and achieve this standard (DOH, 2013) . They also seemed to be driven by a moral imperative, which fits the behaviour of deontological theory that is consistent with what peers consider makes a dentist ethical (Shaw, 2009) . The desire to achieve best practice in an independently owned dental practice seems to come from the practice owner, although employees may undertake the measures required to make it happen. It would be of interest to find out from similar dental practice owners who have not bought AWDs why they have not done so.
This project also reflected the evidence base that expert opinion leaders have an important role in the diffusion of innovations (Greenhalgh et al., 2008) . All four practices had been influenced in their infection control strategies by local experts in infection control. The role of the expert who was behind the grants for the AWDs was critical in the dissemination of this technology. The provision of the grants was clearly a motivating factor in adopting the AWD for three of the practices, but once practices started using them they not only replaced them with new machines when the old one bought with the grant was decommissioned, they bought them for their other practices without grant money. Cost may be an initial barrier to adopting an AWD but if this can be overcome then the perceived advantages of using an AWD makes it worth it.
Implications to practice
AWDs are easy to use and soon become part of the daily routine when used in dental practice. The extended cleaning time will have logistical impacts on the practice that must be anticipated by both practice owners and staff.
Study limitations
This study only spoke to white middle-aged male practice owners. It is unknown if there are racial, age or gender differences in attitudes towards AWD ownership and the themes that emerged in this study. This study was also undertaken in a small area of the South West of England, which may not represent the experiences of other practices further afield. Selecting practices that have chosen to use AWDs rather than being made to use them may also lead to different viewpoints.
Conclusions
AWDs are a mundane form of technology that dental nurses find simple to operate. They have little impact on the daily routine of dentists but if they have ongoing technical problems this can be a source of frustration for the business owner. A service contract with an engineer that can maintain and repair the AWD would seem essential.
The extended time it takes to reprocess instruments using an AWD means that dental nurses must adapt their daily working practices to accommodate this. A staff member solely undertaking decontamination was found to help make instrument reprocessing more manageable for the dental nurses. This additional staffing cost may not be financially viable for all dental practices.
Initial funding to purchase an AWD, especially where there is a professional expert leading a campaign championing their use, can be effective. Practice owners should be aware that as well as the cost of the machine, there will be additional initial and ongoing costs. The perceived increase in staff safety and a process that frees up staff time to do other tasks are recognised by practice owners as being advantages that warrant the continued use of AWDs in their practice.
